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Abstract of JP3111925 

PURPOSE:To stabilize movement detecting operation even to a production error by restricting the 
average size of speckles on the light receiving face of a photodetector within a prescribed area and 
holding a detected moving ration at an almost fixed value. CONSTITUTION: Since the average size D 
of speckle patterns on the light receiving face of the photodetetor 2 is included within the prescribed 
area E, the moving ratio J detected by the photodetector 2 is held at the almost fixed value even if the 
average size of speckles is slightly changed. When the speckle pattern SP is moved in the arrow 
direction at a fixed velocity (v) in the case of using the photodetector 2 consisting of a pair of 
photodetecting elements 2a, 2b, signal intensity detected by one photodetecting element 2a positioned 
on the prestige in the moving direction of the speckle pattern is almost the same as the photodetecting 
element 2a positioned on the post stage in the moving direction before only a certain time tau. 
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(line 12 , upper right column , page 4 - line 10 , lower left column , 
page 4 ) 

In this experiment, an average speckle size D is expressed 
by the following expression (3): 

D = AR / ubj (3) (X: wavelength of laser beam, R : 
distance between a rough-surfaced moving plate 12 and a detection 
surface of speckle pattern SP, go: spot radius of laser beam Bm 
on rough-surfaced moving plate 12) 

Assuming that z (distance between beam waist Bw and 
rough-surfaced moving plate 12) is adequately large, 
1 << ( Az / nolo ") 2 ( 10) 

Therefore, from the expressions (6) {r±> = co 0 

V~ { 1 + (z/a) 

2 }) and (10) , the following relationship can be derived: 
q u) 0 ' (Az / no) 0 * ) 

= Az / ncoo (11) 

Substituting the expression (11) into the expression (3), 
D can be approximated as follows: 
D = (AR /n) • (ncoo / Az) 

= Rco 0 / z (12) 

It will be appreciated from the foregoing that when a rough 



surface is far from beam waist Bw, an average speckle size D 
is proportionate to distance R between the rough surface and 
a detection surface and is inversely proportional to distance 
z between beam waist Bw and the rough surface, regardless of 
wave length A. 

(line 12 , lower right column f page 5 — line 3 , upper left column, 
page 6) 

On the other hand, by performing Fourier transform 
processing on spatial autocorrelation function representing a 
speckle y (X) = exp (- 1 X" / D 2 ) (wherein X denotes the amount 
of spatial shifting), <P (() (a spatial frequency power spectrum 
of a speckle) can be obtained as follows: 

a L exp (- a, D 2 • | £ | 2 ) (19) 

, provided that in the expression (19), a maximum value 
(correlation peak value) is normalized to be 1 , and a L and a 2 
are constants. 

Thus, the spread of a spatial frequency power spectrum 
of a speckle is proportionate to 1 / D and therefore, the spread 
of a time-frequency power spectrum of an output signal from the 
detector is proportionate to Vj / D . 
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